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Welcome to this lesson on effective warnings.  This lesson, which last 

approximately 20 minutes, focuses on how to issue effective warnings.  

The lead instructor for this presentation is John Ferree. 
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In this lesson we will first review the NWS “official” product specifications. 

Many of the elements of an effective warning are built into the product 

specifications. We will then discuss the elements of an effective warning, 

and discover ways to deliver effective warnings. 
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There are only three objectives to this lesson.  
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There is one performance objective for this lesson. This performance 

objectives is a statement of the behaviors that participants will be able to 

demonstrate both in the simulations and on the job.  
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A quick review of NWS Instruction 10-511 will be our starting point for a 

discussion of effective warnings. The focus here is on Severe 

Thunderstorm Warnings, Tornado Warnings, and Severe Weather 

Statements. Watch County Notification Message is available in other 

training sessions (not in AWOC).   
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Some of the highlights from the instruction on Severe Thunderstorm 

Warnings.   
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Highlights from the instruction on Tornado Warnings.   
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Instructions common to both Severe Thunderstorm Warnings and 

Tornado Warnings. 
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Highlights from the instruction on Severe Weather Statements. 
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Flash Flood Warning product specification is in NWS Instruction 10-922. 

The focus here is on Flash Flood Warnings and Statements. Refer to the 

instruction (link is in the subtitle) for information on the other WFO 

Hydrologic Products.    

 



11 

A flash flood warning will be issued when: 

a. Flash flooding is reported; 

b. Precipitation capable of causing flash flooding is indicated by radar, 

rain gages, and/or satellite; 

c. Local flash flood monitoring and prediction tools indicate flash flooding 

is likely; 

d. The effective time of a pre-existing warning changes; 

e. The geographical area covered by a pre-existing flash flood warning 

increases; 

f. A dam or levee fails; 

g. A sudden failure of a naturally-caused stream obstruction (including 

debris slide, avalanche, or ice jam) is imminent or occurring; or 

h. Small basin hydrologic models indicate flash flooding for specific 

locations along small streams.  
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Flash Flood Statements should include the latest information on the 

current flash flood warning products. Focus on useful information that will 

help customers and partners direct mitigation activities where waters 

continue to present a danger to lives and property.  
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First we learned that you as the sender of information can impact public 

response. We then quickly reviewed the “requirements” for a 

thunderstorm warning. Now we will look at how you can issue effective 

warnings. 
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Technology, such as AWIPS and Warngen, can help in the warning 

process, but the forecaster still has to make the warning decision and 

issue warnings and statements that meet the needs of the users.  
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Recall that the behavioral outcomes of the public in a warning situation 

are impacted by both the sender (issuing the warning) and receiver 

(those hearing the warning) factors. Severe weather warnings that 

include these five characteristics will have the best chance for a positive 

outcome.  
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Although the what, when, and where is a requirement in a severe weather 

warning, the warning forecaster has latitude in the specificity of the 

warning. There are many occasions when specificity cannot be high. 

Include what you know in the warning message, be as specific as 

possible without exceeding the capabilities of the science and technology.     

 

An example of specificity comes from estimating a reasonable forecast of 

maximum winds in a warning.  Some offices have worked with their EM 

community to blow sirens if expected winds exceed 65kts.   
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Be as specific as possible about the threat. 
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Here are three example of actual statements in warnings. With each 

statement, what are potential outcomes? Are these the desired 

outcomes? 
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Pathcasts were intended to provide valuable information to users on 

where the tornado is expected to be during the course of a warning.  

However, its precision can easily be misused in providing users a false 

sense of security about where the tornado is expected to be.  The 

science is not that good in forecasting specific locations and times that a 

tornado will be in the warning polygon. 
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WHAT are you tracking? 

Gust front 

Leading edge of precipitation 

High reflectivity gradient 

High reflectivity cores 
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Another example is to make sure you track where the best possible 

location of where the tornado is and not the midlevel mesocyclone 
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Another caution of pathcasting is to not forget the limitations of your 

radar.  Don’t forget that the resolution of the radar and height of the beam 

increase as you get farther from the radar.  There are map background 

inaccuracies.  Cities are depicted as a point but don’t forget that they 

have geographical extent.  Algorithms are time-lagged. 
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Meteorological concerns impact pathcasting including 

Erratic storm motion – speed/direction 

Storm interactions – splits, mergers 

Mesocyclone uncertainties 

Multiple threats from a single storm 

Tracking tornado arrival time may expose people in 

the path to large hail, damaging winds, flooding rains 

 



Here is an example of why depending on pathcasts can lead to poor 

service. In this hypothetical example, there is a mesocyclone intensifying 

from 2212-2217 UTC that prompts you to issue a tornado warning 

outlined by the yellow polygon.  Warngen allows you to track the track of 

the vortex, and that provides the basis for the general direction of the 

polygon.  Consider towns A and B within the polygon.  Notice that town A 

is directly on the extrapolated track and so it becomes mentioned in the 

pathcast.  Five minutes into the warning, the vortex is close to the 

pathcast and all seems well.  However by 2226 UTC (10 minutes in), the 

vortex has veered well to the right of your pathcast and is beginning to 

slow down more than you previously thought.  And by 19 minutes into 

your warning, town B is seeing a tornado on its doorstep despite it not 

being mentioned in the pathcast.  Yet town B is still well inside the 

tornado warning polygon.   

These implications are why the Mother's day 2008 tornado outbreak 

service assessment stressed that pathcasts should not be emphasized 

because such previous emphasis caused a dangerous over-reliance on 

pathcasts.   
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Here is a comparison of tracks from the Mesocyclone algorithm (yellow), 

TVS algorithm (red), actual tornado (red triangles).  The radar circulation 

signature may be some distance from where the tornado is occurring. 

This becomes an even greater problem using a linear extrapolation 

pathcast since the track will usually be non-linear.   

Reference:  Correlation Between Tornado Damage Paths and WSR-

88D Signatures, and Resulting Implications for the use of Pathcasts 

in Tornado Warnings 

Steven Piltz and Richard Smith: NWS, Tulsa OK 
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If you are compelled to use pathcasts, here are some suggestions on 

pathcasts. 

 

Only forecast short distance ahead in initial warning with frequent 

updates 

Use range of arrival times based on storm type/threat/motion 

Simply mention towns in path for the valid period of the warning – more 

precise updates via the SVS 
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A consistent message is important in establishing the credibility of the 

message. Often different warning forecasters are writing warnings and 

statements, and sometimes neighboring offices will be writing statements 

about the same storm. Frequent communication within the office and 

between neighboring offices is necessary to ensure a consistent 

message. 

Use of the “Call-To-Action” statements in Warngen can sometime result in 

an inconsistent message within an individual warning or statement. A 

quick proofread of the warning prior to issuance can help keep the 

message consistent.  

Keep the flow from message to message consistent by referencing or 

repeating previous statements.  
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The intent might have been to indicate that the hail is in a different 

location than the tornado. This problem is the confused public may go 

outside to put the car in the garage as a tornado hits.  

Call to action statements that are not consistent with the body of the 

warning happens more than we would like. Proofreading your warning for 

consistency of message before issuing may help. 
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And another example of where call-to-action statements in Warngen can 

cause problems in consistency of the message.  
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Another example of where call-to-action statements in Warngen can 

cause problems in consistency of the message.  
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A warning message should be stated with certainty even in 

circumstances in which there is ambiguity associated with the hazard’s 

impact. “Hedging” terms tend to spur the listener into “inaction” rather 

than action. Using terms which indicate action or development can fill the 

gap in listener’s minds between “nothing’s happening” to “it’s too late 

now”. 
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Even though the impacts in all of these situations are uncertain, these 

statements have included a degree of certainty that would tend to spur 

the listener to action.   
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Clarity is especially important in “Call To Action” statements. Keep it 

simple! 
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More examples of simply worded “Call-To-Action” statements.  
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What is wrong with each of these statements?  
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You have completed this lesson on Effective Warnings.  Please complete 

the remaining lessons in this Instructional Component before attempting 

the test required for completion.  The test should be taken as soon as 

possible after completing all of the lessons. 

If you have any questions about this lesson, first ask your training 

facilitator.  If you need additional help, please send an e-mail to the 

address listed on the slide.  Thank you for your time and good luck on the 

exam! 

  


